. 13 Top: Fresh solution prepared from solid [Au 2 (L 1 ) 2 Br 4 ]Br 2 . The solid had been stored at room temperature on the bench for 1 month, and had partly decomposed prior to the solution being prepared, so the spectrum shows signals due to the Au III /Au III complex [Au 2 (L 1 ) 2 Br 4 ] 2+ (near 8.35, 8.00, 6.96, and 4.05 ppm) and minor signals due to its Au I /Au III decomposition product [Au 2 (L 1 ) 2 Br 2 ] 2+ . Bottom: The same solution, after storage on the bench for 24 h at room temperature.
S22 Figure S21 . 1 Top: Fresh solution prepared from solid [Au 2 (L 2 ) 2 Br 4 ]Br 2 that had been stored in a sealed vial at room temperature on the bench for 1 week. Bottom: The same solution, after storage for one week on the bench at room temperature. 
S25

S26
Cyclovoltammetric studies
Cyclic voltammetry experiments were recorded using an eDAQ e-corder 401 system in a threeelectrode cell with a glassy carbon (1 mm diameter) working electrode, a platinum (1 mm diameter) counter electrode, and a platinum wire reference electrode. Measurements were taken at room temperature (25 °C) in acetonitrile with 0.1 M Bu 4 NClO 4 as a supporting electrolyte. For [Au(L 1 ) 2 Cl 2 ]Cl 2, there are two reduction peaks (A and B) and three oxidation peaks (C, D and E). The first reduction peak A (ca. -0.11 V) is tentatively assigned 5 to the reduction of Au III to Au I .
Peak B is presumably related to the reduction of Au I to Au 0 and the reverse process emerges at peak C. This type of quasi-reversibility has been observed 5,6 at similar potentials for other Au I -NHC complexes. Peaks D and E are tentatively attributed respectively to the oxidation of chloride (Cl -/ 0.5 Cl 2 ) and the oxidative dissolution of deposited Au 0 on the electrode to Au I species. These oxidation processes have been observed 5,7 at similar potentials in cyclovoltammetric studies of other Au I -NHC species. In the cyclic voltammograms of [Au(L 1 ) 2 ](PF 6 ) 3 5, the processes are observed at similar potentials as seen for [Au(L 1 ) 2 Cl 2 ]Cl 2, except there is no peak for oxidation of chloride.
The Cland PF 6 salts of the Au III complexes L 2 and L 3 displayed similar cyclic voltammograms to those seen for [Au(L 1 ) 2 Cl 2 ]Cl 2 and [Au(L 1 ) 2 ](PF 6 ) 3 5 . We saw no evidence for a wave that could be attributed to an Au II intermediate in cyclic voltammetry studies of any of the Au III complexes.
